Abundance in the embryonic brainstem of adrenaline during the absence of detectable tyrosine hydroxylase activity.
The activities of the catecholamine synthetic enzymes tyrosine hydroxylase and phenylethanolamine N-methyltransferase, and the concentrations of the catecholamines and their respective metabolites, have been measured in the dorsal and ventral halves of the brainstem at various ages in the embryonic and adult rat. The activity of phenylethanolamine N-methyltransferase in both parts of the brainstem at day 14 of gestation is at or greater than adult levels and thereafter displays relatively small variations during ontogeny. Tyrosine hydroxylase activity, in contrast, is undetectable at day 14 and increases slowly, achieving only 20-25% of adult values by day 18 of gestation. Adrenaline concentrations correlate well with the activity of phenylethanolamine N-methyltransferase, showing a precocious development, whereas noradrenaline and 3,4-dihydroxyphenylethylamine (dopamine) concentrations are more closely related to the enhancement of tyrosine hydroxylase activity; at day 18 of gestation, for example, they are only 5 and 10%, respectively, of the adult values. The concentrations of the metabolites of noradrenaline and dopamine are suggestive of a high rate of turnover. These results confirm previous immunocytochemical evidence of a tardy appearance of tyrosine hydroxylase-like immunoreactivity in the phenylethanolamine N-methyltransferase-positive perikarya of the embryonic medulla oblongata. In addition, the abundance of adrenaline in this area at early gestational stages strongly suggests that, despite the paucity of tyrosine hydroxylase, phenylethanolamine N-methyltransferase is active in vivo and is utilizing a substrate other than noradrenaline. It is likely, however, that at later stages of gestation, when tyrosine hydroxylase is present at sufficient activity to supply noradrenaline, the conventional synthetic pathway for adrenaline formation comes into being.